Differential effects of some novel synthetic oestrogen analogs on oxidative PC12 cell death caused by serum deprivation.
Oestrogens with no or reduced oestrogen receptor (ER) binding properties are reported to have neuroprotective functions. However, we have previously shown that the hormonally inactive isomer of 17β-estradiol (17β-E), 17α-estradiol (17α-E), down-regulates glutathione (GSH) synthesis, and fails to rescue serum deprivation-induced cell death in the rat pheochromocytoma cell line PC12 in micromolar concentration. The present study examined cellular protective effects of new 17β-E analogs and 2-methoxyestradiol (2-ME) analogs with no or little oestrogen activity. 17β-E, 17α-E, 2-ME, and an antagonist of the G protein-coupled oestrogen receptor (GPER), G36, were also included. Both 17α-E and 2-ME protected against deprivation-induced cell death in PC12 cells at 1 nM, but they enhanced the deprivation-induced cell death accompanied by caspase 3 activity and decreased intracellular GSH levels during deprivation at 10 µM. In addition, 10 μM 17α-E activated the p38 mitogen activated protein kinase pathway, which was linked to the enhanced death and reduced GSH levels. Analogs of 2-ME modified with a 6-isoquinoline moiety (6iq) protected against deprivation-induced cell death at 1 nM and did not interfere with the GSH levels nor increase p38 protein levels at 10 µM. The promoter activity of the catalytic subunit of the rate-limiting enzyme, glutamate cysteine ligase (GCLC) in GSH synthesis as well as protein levels of GCLC and Nrf2, increased with the 2-ME analogs at 10 µM. In conclusion, the steroids have differential protective effects, and modifying 2-ME may give the steroid more favourable properties than 17α-E, 2-ME, and G36 in regard to GSH regulation.